Perceptions of energy crop production are assessed in this paper. The Görlitz district (Germany) 
Introduction
The European Commission and the German government have set ambitious goals for future renewable energy production (EC, 2009; Bundesregierung Deutschland, 2010) . The aim of the energy transition is to reduce carbon emissions as part of limiting climate change, and of achieving strategic goals to reduce dependency on such imported non-renewable energies as oil and natural gas. A target set for renewable-energy use by 2020 for the EU is 20% of total energy consumption (Commission of the European Union 2007). Germany's targets are an 18% share of total energy consumption to be supplied from renewable sources by 2020, 30% by 2030, 45% by 2040 and 60% by 2050 (BMU, 2010) , although it is not defined if such energy would be produced abroad or from within the country. Biomass from wood and energy crops is considered an important factor in meeting these policy goals. For that purpose, the cultivation of biomass for energy production would have to be doubled by 2020 at the European level, as well as in Germany (Commission of the European Union, 2005; Kavalov and Petkeves, 2005; BMELV and BMU, 2009 ). To reach that policy objective, between 21% (Agentur für Erneuerbare Energien, 2012) and 30% (SRU, 2007) of all German agricultural areas would have to be used exclusively for energy crops, which would change German agricultural landscapes significantly. The increase in the cultivation of non-food crops would force food production to be intensified, resulting in more pressure on ecosystem services.
By 2012, energy crops were already being cultivated on 2,124,500 ha, or on more than 17.6% of Germany´s arable land. The most important crops in 2012 included rapeseed for biodiesel and blended fossil fuels, cultivated on 913,000 ha (the produced fuels, however, provide only a negligible share of demand in the German transport sector), and various crops for biogas production, on 962,000 ha (FNR, 2012) , including 800,000 ha used for corn (Zea mays) (Deutscher Bauernverband, 2012) . Energy derived from biomass accounted for 6.1% of electric power production (mainly biogas), for 10.1% in the heating sector (mainly wood biomass), and for 5.5% in transportation (mainly rapeseed oil, ethanol derived from grain and sugar beets) (Agentur für Erneuerbare Energien, 2013). The extent of the cultivation DOI: 10.2478/mgr-2014-0008 of energy crops and silage corn varies significantly by region. According to Maiskomitee (2012) , corn is grown on about 20% of the farmland in most districts in eastern Germany, while in some districts of Lower Saxony, such as Ammerland and Wesermarsch, intensive livestock farming had already given rise to intense cultivation of corn for fodder, even prior to the boom of bio-energy. The biogas plants then led to a further increase in corn cultivation, such that corn covered more than 70% of the farmland in some of these districts in 2011 (Deutsches Maiskomitee, 2012) .
Scientists, policy makers and various stakeholder groups have discussed the negative impacts of these developments on biodiversity, ecosystems and their services, vigorously. Various impacts on ecosystem services are already visible and would further increase if the regulation and steering of bio-energy production is not improved significantly in the future (Bastian et al., 2013) . Intensive corn cultivation, in particular, can threaten such environmental assets as biodiversity, soil fertility, pollution control and water conservation (Lee et al., 2008; Greiff et al., 2010) , and lead to uniform and monotonous landscape structures, resulting in dramatic changes in the character of the landscape. Corn needs high nitrogen inputs and shows significant nitrogen spill-over and high erosion rates. The cultivation of such water-demanding crops as corn is considered a problem, especially in view of the fact that climate change could cause a decline in water availability (Hall et al., 1996; Heidmann et al., 2000) . Moreover, it has been observed that high natural value grasslands are being converted into fields for energy crops, or to replace fields used for their production (indirect land use change). In Germany, approximately 0.9% or 188,000 ha of grasslands were lost by conversion to farmland between 2005 and 2009 (Schramek et al., 2012) . Grassland conversion to arable land for energy crop cultivation can lead to carbon emissions from the soils that outweigh the greenhouse gas reductions due to bioenergy use (McLaughlin and Walsh, 1998; Rowe et al., 2009 ).
On the other hand, such perennial crops as cup-plants (Silphium perfoliatum), wood biomass (e.g. short-rotation coppice), or landscape management materials, are alternatives with higher net greenhouse gas reduction and less impact on many ecosystem services (ES) than conventional crops. According to Cherubini and Str�mman (2011) , biomass production based on perennial crops or material from landscape management (grasses, herbaceous plants, wood) allows for the minimization of such inputs as fertilizers, tillage or herbicide use. Short-rotation coppices also increase structures in intensively used agricultural areas, and provide space for nesting birds (Liesebach and Mulsow, 2003) , and even some Red List species (Burger, 2006) . They may also increase scenic qualities and contribute to a green infrastructure (Londo et al., 2004) in intensively-used agricultural landscapes. The existing incentives, particularly the German Renewable Energy Act (EEG) and the Common Agricultural Policy of the EU (CAP) and various legal frameworks and planning tools, however, are not powerful enough to support more environmentally-friendly crops like perennials, residues or wood biomass (Lupp et al., 2014) .
In this paper, we examine the extent to which the cultivation of energy crops (especially corn) and their impacts on the environment, are issues among farmers and lay people. We analyse not only how they perceive the increasing share of energy crops, but also how the alternative, less harmful sources of biomass for energy-production purposes, such as landscape-management materials, short-rotation coppices or perennial crops, might be attractive options for farmers. We assess what conditions might be favourable from a farmer's point of view to support the cultivation of alternative dedicated energy crops, and what kind of policy support by incentives or regulations, would be necessary to make them an attractive option for cultivation. By questioning lay people, we tried to assess the attitude of the public to bio-energy production, and their perceptions of the state of agriculture and energy-crop production in their region. In particular, we asked whether an enhanced provision of different ecosystem services (ES) in agricultural landscapes would be appreciated, and which ES would be considered most important.
Material and methods
Due to the diversity of natural, geographical and spatial features, a research design using a case study at the landscape level is a very promising approach (Rode and Kanning, 2006) . The case study approach allows precise investigations of actual effects, rather than only theoretically possible effects. For the case study, we developed an approach of actively involving such stakeholders as energy crop farmers, planners and decision makers in the research process, in order to incorporate their knowledge, preferences, views, values and attitudes. One of the main goals of the research project is to involve and motivate stakeholders to shape, suggest and decide about future biomass production for energy purposes, so that they may benefit directly from the research results. Our assumption is that a combination of different local and scientific knowledge sources will best be able to cope with uncertainties and presumptions. The results of this procedure will provide the basis for more robust decision making.
Study area: The Görlitz district
We have chosen the easternmost German district of Görlitz, in the federal state of Saxony, as our case study region (Fig. 1) . With its rather continental climate, the district is characterized by warm, mild summers and cold winters. Its 210,620 ha area provides a cross section of many relevant physical regions typical of Central Europe; its population was 264,673 in 2012 (Destatis, 2013) . The north of the district is part of the North German Plain, characterised by poor sandy soils, and large Scots pine (Pinus sylvestris) forests, but it has also been transformed by largescale opencast lignite mining. The central and southern parts are characterised by very fertile hilly landscapes with loess soils. The city of Görlitz is the main urban area, with some 54,000 inhabitants (Zensuskarte, 2013) . The southernmost part of the district is dominated by the low Zittau mountain range. The district has been affected by demographic change and is seeking new opportunities for the future, including the possibility of becoming an important producer of renewable energy in Germany.
Current situation of energy crops in the Görlitz district
It is somewhat difficult to analyse the actual share of energy crops in the Görlitz district. Since farmers usually sell their crops to middlemen, who decide on a day-to-day basis whether they are to be sold for energy production, feed, or to the food industry, it was not possible to ascertain the spatial extent of corn used for energy production by interviewing farmers, nor could we obtain such information from the middlemen. To assess the demand for corn silage for bio-energy use, we therefore marked all sites of operating biogas plants in the Görlitz district by GIS, using a database in which all biogas plants are registered. Under the law, the operators have to describe accurately what amount and type of raw materials they use in their power plants. To ascertain the amounts of renewable raw materials used in the power plants, we thus calculated the need for farmland, using yields per hectare and regional soil fertility, and factored in a minimum crop rotation, assuming 50% corn (cultivation of corn in every second year), which was considered a kind of minimum standard among farmers. Assuming that fields providing feedstock for the power plants are located as close to them as possible to avoid long and costly transport, we then assessed the amount of farmland that each biogas plant would need in its own vicinity, using a GIS algorithm (Fig. 2) .
It seems likely that in some areas, especially in the south of the district, most of the fields are needed for biogas plants and therefore will be cultivated with corn regularly.
The concept of Ecosystem Services
To assess the consequences of increased energy crop cultivation, we use the concept of Ecosystem Services (ES) as a theoretical framework. This concept stresses the essential relevance of ecosystem structures and processes to human well-being. It encompasses both the supply of services, which is based on structures, processes and potentials of ecosystems, and the demand for these services by individuals, groups of stakeholders, or society as a whole. The attractiveness of the ecosystem services concept is its integrative and interdisciplinary nature, and the fact that it is seen as an innovative way towards more sustainable land use practices (BMBF, 2008; Weith et al., 2010) . Therefore, the concept can play a role as an eye-opening metaphor and a tool for society and decision makers to think about the importance of nature and its degradation (Norgaard, 2010) . The assessment of the demand for non-market goods (e.g. the demand for attractive sceneries) can be carried out by such methods as stated preference techniques, choice experiments, willingness to pay (WTP) to maintain biodiversity, target species, ecosystem services, landscape elements and aesthetic values (Schweppe-Kraft, 2009 ). Especially the ranking and weighting of ES has to date received only limited attention (Lamarque et al., 2011; Seppelt et al., 2012) . In our work, looking at the impact of energy crop production, we have assessed the demand for ES by the lay public and farmers by using both quantitative and qualitative social science approaches.
Stated preference analyses reveal not only the amount that people may be prepared to pay, but also the conditions or developments in the environment, which they desire, or want to avoid. In recent years, a growing number of contingency studies were undertaken worldwide, e.g. Stated preference analyses are applied to determine the appreciation of visitors for particular qualities of nature and the landscape. Such assessments are considered useful to verify the positive effects of nature conservation economically, including in monetary terms (e.g. Gantioler et al., 2010; Woltering, 2012) . In a workshop in December 2010 with some two dozen key regional stakeholders from regional planning, biomass production, agriculture -both farmers and representatives of the farmers' association -bioenergy production, conservationist groups, and also representatives of the Saxon State Agency for the Environment, Agriculture and Geology, forestry authorities, the Upper Lusatian Heath and Pond Landscape Biosphere Reserve (the director) and others, some 14 ecosystem services were selected as important for detailed analysis:
Provisioning services
• Drinking water 
Method for assessing the attitude of farmers toward energy crop production and the provision of ecosystem services
To address farmers, we opted for a qualitative approach (Atteslander, 2003) . A small sample was chosen to develop a more in-depth understanding of human behaviour and the reasons for it. Semi-structured interviews were developed (Marshall and Rossman, 1998) . Farmers to be interviewed were selected by using the concept of maximum contrasts (Hunziker, 2000) to encompass the entire range of attitudes and opinions of all types of farms found in the Görlitz district. At the end of an interview, the person was asked if he or she could name someone with an opposing opinion or from a different type of farm, who therefore might have a different view of these issues. Not all of those initially contacted reacted to our approach, and some refused our request for an interview. Almost all farmers were sceptical about being surveyed, but finally twelve persons agreed to be interviewed under this procedure (Tab. 1). One person from the regional planning authority and eleven representatives from different types of farms -large cooperatives and small family-owned farms, and also from organic farms and those planting genetically modified crops -were interviewed. Almost all interviewees rejected having the interviews recorded, although anonymity and privacy were assured.
Since most farmers refused to allow the recording of their interviews, two interviewers were present and noted the statements. These two handwritten records were used to create a single digital file that was analysed using contentanalysis methods (Atteslander, 2003; Mayring, 2000) to obtain answers to the key questions of our semi-structured interviews. The text was edited, shortened and structured to render the key statements comprehensible.
Attitudes and perceptions of lay people
In order to obtain a broad perspective of the population in the Görlitz district, a quantitative approach was chosen (e.g. Degenhardt et al., 1998; Atteslander, 2003) . We used short questionnaires with four questions, plus queries on demographic data. Answers were to be checkmarked; only one choice per question was allowed. In the questions involving monetary value (WTP), we wanted to Organic family-owned farm in the southern part of the Görlitz district, 50 ha of agricultural land and 40 ha of forest; the owner operates his own solar-power plant mounted on a stable, his own wind turbine and a small biogas plant (70 kW electricity generation capacity) using manure
Tab. 1: Interviewees and a brief description of their farms

# 3 Manager
Organic farm enterprise in the centre of the district with 320 ha: 189 ha of farmland, 20 ha of forest, 92 ha of grassland; value adding convenience products sold in whole-food/ health-food shops; 50 kW of heat energy generation capacity) wood heating # 4 Manager Agricultural cooperative of 1,200 ha in the north of the Görlitz district, 1000 ha of farmland, 100 ha of grassland, 450 livestock units; co-operative is interested in operating a biogas plant
# 5 Manager
Limited liability company in the southern part of the district with 500 ha (25% owned, 75% rented), 230 ha of grassland, 270 ha of farmland, including 90 ha of corn; dairy cattle; own biogas plant using manure, slurry and silage from the grassland # 6 Manager Agricultural co-operative in the southern part of the Görlitz district, 800 ha with major share in permanent grassland; dairy cattle; own biogas plant using silage from grassland, and slurry # 7 Manager Agricultural co-operative in the northern part of the Görlitz district, operating on 3,200 ha, 1,600 ha of farmland, 600 ha of grassland; biogas plant began operation in 2012 know whether the respondent would be prepared to pay a predefined amount of money. Open-ended questions involved their willingness to pay (amount in Euros), and their opinion as to where to cut budgets to obtain money for conservation measures. Since the region is characterized by demographic change, there is a large proportion of elderly persons, and many long-distance or weekend commuters to the district. To get a good cross-section of interviewees, we decided to carry out "market-square surveys", choosing frequented places -a shopping centre and two festival events -on weekends, so as to reach more inhabitants. With this approach, rather than sending questionnaires, we intended to avoid a bias in favour of respondents more interested in nature, who might respond more frequently than others.
We validated our interviews by using a second interview site in Templin (16,237 inhabitants in 2011, according to the 2013 Census Map) in the district of Uckermark, in the neighbouring state of Brandenburg. The Uckermark district, with 305,841 ha (Destatis, 2013) , is a different kind of region physically, located entirely in the North German Plain. The two regions are to some extent comparable from a socioeconomic point of view, in that both are peripheral regions with high unemployment and decreasing population, and are dominated by the agricultural sector.
Our selected interview sites and the number of collected interview sheets can be found in Table 2 . Altogether 249 interview sheets were completed.
Post-modern sociological theories posit a pattern of individualization with a wide range of options for designing one's life. Schulze (1997) , however, contends that socialization leads to similarities in behaviour patterns in terms of groups -his so-called "lifestyles" -which can be observed, sharing values, norms, tastes and preferences.
Some studies indicate that value orientations (Müller and Job, 2009; BMU, 2009; UBA, 2009) , or "lifestyles", strongly influence perceptions, consciousness and attitudes towards the environment (UBA, 2009) . In this study we used Schulze's Lifestyle-Group Concept: five groups with specific behaviour patterns (Tab. 3). The five groups are defined by education level and by age (above and below age 40, respectively). According to Schulze (1997) , persons tend to revise their behaviour patterns between 40 and 45.
Despite its tendency toward stereotyping, and some fuzziness in assigning individuals to certain lifestyles, Schulze's Lifestyle-Group concept helps provide an understanding of the everyday lives and realities of people. It covers many aspects regarding communication channels, general preferences and the home leisure-time activities of different groups.
Since our questions contain nominal and ordinal scales, we had to use non-parametric tests. We opted for a posthoc analysis of our data to detect possible differences or correlations between different subgroups of our sampled population. We tested the results according to these different groups, as well as between the two different districts, to examine the statements from Görlitz district in comparison to the Uckermark District results, using Chi-square tests in pairwise comparisons and Anova Scheffé tests for the different lifestyle groups. Schulze (1997) type of farm they operate. They do emphasize, however, the importance of tradition -they want to be perceived as food producers. Most of our interviewees do not really like being called "energy farmers". In their opinion, energy should be just one of their farm products, and should not gain too much importance in their portfolios. The production of bioenergy should be directly connected with operating a farm. Interestingly, although we had some famers experienced in cultivating or using genetically modified plants on our panel, only two interviewees (#s 4 and 12) saw genetic engineering as an appropriate solution to a range of problems, from feeding humankind to energy production; # 8 and all the other farmers were critical of GMOs.
Results
The farmers' perspectives
Self-perception of farmers
At the beginning of the interviews, without any questions being posed, or the concept of ES even being mentioned, some farmers already referred to their commitment and responsibility to provide other goods and services for the sake of society, or non-commodity outputs beyond food and energy (#s 1, 2, 6 and 9). In their self-image, they see themselves as providers of ES, although they do not use this term.
Land use conflicts
The biggest problem for all interviewees was the rise in prices and rents for farmland, due to speculation and land grabbing by non-agricultural investors, which is seen as a general trend unrelated to the bio-energy boom (#s 3, 5, 7, 8 and 10). In particular, the owners of small farms feel disadvantaged when trying to rent fields. Besides demand for biomass production, farmers complain of significant land loss without compensation due to opencast lignite mining (interviewees in the north of Görlitz district #s 4, 7 and 8), reforestation programs and excessive construction of infrastructure and housing, although the Görlitz district lost 25% of its inhabitants between 1990 (Statistisches Landesamt, 2012 . For the organic farms (#s 2 and 3), and also the seed-producing company (# 9), the increasing cultivation of GMOs is perceived as an existential threat. One of the interviewees (# 3) described the immense efforts needed to protect the farm from contamination by these organisms. Some of the interviewees stated that the increased conflict between biomass cultivation and food production is just a media issue, not a real one, and that the impacts upon the landscape are largely aesthetic (#s 4, 5 and 7).
The two organic farm interviewees (#s 2 and 3) did identify increased bio-energy production as a major threat to the success of their business model, e.g. due to contamination by GMO pollen. These two persons also mentioned the negative impact on soil carbon storage and pollination. All interviewed farmers saw the limits of energy crop cultivation.
Rising groundwater levels caused by abandoning lignite mining and converting the former open-cast mines into lakes is a major issue for many interviewees, especially for those in the northern part of the district (#s 3, 4, 7, 8, 10 and 11). All of them want an institution responsible for maintaining the ditches in order to restore a functioning landscape water regime. Two conventional farmers (#s 4 and 7) see a necessity for further drainage, while the manager of the organic farm (# 3) thought that short-rotation coppice could be a possible alternative for his sites affected by stagnant moisture.
Climate change and adaptation
With the exception of three interviewees (#s 8, 10 and 11, all located in the south, on better soils), all farmers see themselves confronted with the need to adapt to a changing climate. Climate change is perceived primarily in terms of extreme weather events: examples included extremely rainy phases in early spring, followed by an early summer drought, and then extreme summer rain, causing soil erosion, flooding, often combined with damage due to hail, etc. The interviewees had different coping/adaptation strategies. Wells for sprinkle irrigation (#s 2 and 4), experiments with more drought resistant crops (#s 2, 3, 5 and 7), or alternative cultivation systems, such as plough-free farming. One of the organic farmers (# 2) even mentioned experiments with viniculture, due to the warmer climatic conditions in recent years. Two of the conventional farm managers stated that GMO plants would not solve the problems arising from climate change (#s 5 and 7).
Importance of regional planning and subsidies
Regional planning is not considered relevant for farmers. Its position would improve if it was used to identify and allocate regions for certain types of subsidies (# 1). With respect to subsidies and dependency on EU payments, as well as to the importance of payments from the operation of biogas plants, the farmers gave evasive answers. It can be assumed that direct CAP payments (around € 300/ha/year in Germany by 2012) and the revenues gained by providing electricity to the grid under the Renewable Energy Act, are important pillars of their income structure. Interestingly, a number of interviewees (#s 2, 4, 5, 6, 8 and 9) from all different types of farms stated that they would prefer free markets, if the general framework for agriculture were established differently, e.g. if prices for food were fair and such external effects as direct or indirect subsidies like those to the transportation sector, were ended. Also, recent EU Cross-Compliance regulations involving considerable paperwork and controls, which the interviewees saw as timeconsuming and extremely complex, may have affected these responses. It can be assumed that environmental programs are also an important source of income, but four farmers mentioned a lack of consistency and the long-term character of these programmes (especially #s 2, 4 and 8). The regional planner (# 1) stated that regional planning should be better combined with environmental programs, so as to provide better effects for biodiversity and Ecosystem Services.
Bio-energy and farming
Bio-energy is important for all interviewees. Many of the farmers have already their own wood heating (#s 2, 3 and 9) or biogas plant (#s 5, 6, 7 and 8), or are considering to install one (# 4). Corn is the most important feed, but manure, slurry and silage grasses are used as well. One of the farms (# 7) was experimenting with switch grass (Panicum virgatum) at the time of the interviews. Most of the interviewed farmers used the cultivated energy crops themselves and only two (#s 2 and 4) sold it to other entrepreneurs. The farmers were unable to tell whether their wheat or rapeseed was used for energy purposes or not. Vendors or middlemen decide whether the products are sold for food or fuel production, and the farmers can virtually never ascertain what happens to their crops.
All of the interviewees felt that bio-energy production should always be associated with a farm, and that the size of a biogas plant should correlate with the amounts of raw material that could be delivered from the surrounding area. Also, transport distances should be limited to 10 km around the biogas plant, and transport costs should also include the costs paid by society in general (e.g. wear and tear on roads due to heavy trucks).
Perennial crops, wood biomass and landscape management residues
All except four of the interviewed famers rejected perennial crops and short-rotation coppice. On the one hand, it was perceived as being incompatible with farming. On the other, these cultures cause severe problems when plants are replaced in favour of others, since root penetration is intense. Also, compared with other crops, short-rotation coppice and dedicated energy crops have few marketing options. Only two interviewees had generally positive attitudes: one (# 4) stated that the examples in the regions for shortrotation coppice are not convincing, while another (# 10) could imagine cultivating willow and poplar plantations as a second independent enterprise. Also, farmer # 7 felt positively about growing Miscanthus, and farmer # 9 was in favour of such crops on the former lignite opencast mines. The organic farmer (# 2) stated that only residues and material from landscape management are suitable sources for bio-energy. Many other interviewees shared this view, but aside from the organic farmers (#s 2 and 3), only one other farm owner systematically planted hedgerows (# 4). Most of the interviewees stated that it would be difficult to manage these structures with the existing machinery.
Lay people's perspectives
Looking at our sample data, younger persons less than 18 years of age are underrepresented, while persons in the age groups between 41 and 65 are overrepresented, when comparing them to the official census data (Zensus, 2011) . Persons with a higher formal education background and their lifestyles are overrepresented in our sample. As in other surveys, persons with lower formal education levels tend not to participate or refuse more frequently (some discussion about this can be found e.g. in Schulze, 1997 and BfN, 2011) .
On a preference scale from 1 (not important) to 5 (very important), the provision of drinking water, food production and biodiversity (referred to as "wild animals and plants" in our questionnaire) were considered the most important ecosystem goods and services (Fig. 3) . In the perceptions of people from the Görlitz district, flood prevention was considered significantly more important than it was in the Uckermark, where floods were not perceived as a major risk. This can be explained by two severe floods along the Lusatian Neisse (the district's eastern border with Poland) in 2010 and 2011.
Significant differences between lifestyle groups were found mainly among younger persons with higher formal education ("Self Fulfilment"). They tend to attach less importance to such services as outdoor recreation opportunities, inspiration for hobbies, flood prevention, feed for livestock, landscape aesthetics and erosion control. While landscape aesthetics, outdoor recreation, erosion control and flood prevention tend to become more important for lifestyles characterized by older age people, inspiration seems to be less important for those characterized by higher education.
Most respondents, by far, want to limit biomass production to areas not needed for food production, with the focus on residues and landscape management materials (Fig. 4 , only one selection possible). There were no significant differences between Templin and Görlitz district interviewees in this respect, or between different lifestyle groups. A large majority (85% of the interviewees) demanded better conditions for biodiversity and ES provision on agricultural land. Here, too, there are no significant differences between interviewees in the two districts or between the lifestyle groups.
While roughly one quarter of interviewees stated that possible extra costs and potential losses should be covered by farmers, a majority of interviewees wanted to spend more money to support ES by shifting more tax money (mainly defence, if interviewees named a budget item where money might be cut). However, a number of participants were also willing to pay more in taxes or voluntary donations. The amount which those willing suggested as payment averaged €13.25, which would be roughly €0.85 per capita per year and would sum up to nearly €225,000 in the Görlitz district.
Discussion
It is difficult to assess the extent and location of areas needed for energy crop cultivation. With the aid of GIS, we have a tool to describe at least partially the spatial impact of corn production for biogas plants. Compared to German regions like Ammerland with a 70% share of corn (Deutsches Maiskommitee, 2013) on arable land, relatively small amounts of corn are grown in the Görlitz district, and an even smaller amount is used for energy production. If the ambitious political targets set for energy derived from biomass production and regulation are not changed, this increase would be based mainly on a few annual energy crops, especially corn (FNR, 2012) . Due to its negative effects, there is a need for better regulation of the cultivation of energy crops, for the support of farmers who opt for less harmful crops, and for the promotion of alternatives, and a diversified crop rotation.
Key stakeholders see biomass production as still of minor importance in the Görlitz District, as compared to the other parts of Germany, especially in the states of Lower Saxony and Schleswig-Holstein. Therefore, biomass cultivation in the study area could still be somewhat increased from this perspective (Fleischer and Syrbe, 2013) . But it should be realized with wood biomass and non-edible energy plants. Strictly speaking, transport and other energy inputs such as fertilizers should be restricted, and humus loss must be avoided in order to keep the carbon balance of bio-energy within the positive range (Leopoldina, 2012) . Farmers interviewed in this project also strongly supported such a future course. Almost all of them demanded stricter regulation, as well as laws and incentives to promote better spatial regulation of biomass cultivation and to avoid intensive cultivation of energy crops in sensitive areas, such as protected areas or slopes prone to erosion. There is a strong feeling that binding rules to secure sustainability and some minimum standards are necessary, and should apply to everyone participating in the bio-energy sector. The options for that exist in the Renewable Energy Act according to article 64b, but are not used yet.
Lay people have a critical attitude toward an unrestricted increase of biomass production, which is primarily forced by subsidies or quota regulations for a target share of renewable sources of energy. From lay perspectives, most people prefer that biomass production focus on areas not necessary for food production, with a stronger focus on residues, landscape management materials or waste. The relatively slight importance that lay people attach to bio-energy production is in line with other studies. In the Europe-wide study Eurobarometer (2010), for example, 56% of interviewed persons identified the production of healthy food and 25% environmental protection, as core goals for farming activities; only 8% named biomass production for energy purposes. The fact that the result in the Görlitz and Uckermark districts are similar is especially notable, since our surveys were carried out after the Fukushima nuclear accident, which sparked a shift in German energy policy towards renewable energy sources, so that these sources thus received much media attention.
The surprisingly high appreciation for such assets as "habitats for plants and animals", "pollination" or "landscape aesthetics" is comparable with the results of other recent studies in Germany (cf. BfN, 2011; Grunewald et al., 2012) . It can be stated that there is a high acceptance and even an expressed demand for biodiversity and nature protection among all groups in society. Many other surveys on nature consciousness also indicate a huge demand of high environmental standards and a great relevance for environmental protection throughout society, especially by persons characterized as trendsetters and role models (Lupp and Konold, 2008; BfN, 2009; Sinus Sociovision, 2009; UBA, 2009) . The BfN study (BfN, 2009 ) also indicates a demand among many groups in society for stricter laws to better protect ES, and to provide offset payments for the destruction of nature. It is questionable, however, whether the expressed willingness to pay would gain such high acceptance if a new tax were to be implemented, or donations were to be made to permit agricultural land to be used for recreational purposes.
Conclusions
Although the majority of surveyed laypersons may not be familiar with energy derived from energy crops and their impacts on ES and the environment, they feel the ambiguity of this energy source with respect to its side effects. Bioenergy will only gain acceptance if the focus is placed on the use of residues and other non-food crops in the future. Dedicated energy crops, which can benefit ES, may therefore be the basis for a strategy which could gain acceptance, especially for intensively-used agricultural landscapes. They could improve the ecological situation and landscape scenery, and win greater acceptance than corn or rapeseed. Not only lay people, but also farmers set great value in providing and enhancing ES. Improved legal frameworks and incentives are appreciated as safeguards for equal competition while maintaining and enhancing ES. The use and cultivation of alternative crops has to be started however. Strong regional networks between operators of biomass plants and farmers can be one key strategy to overcome the problem of the very limited marketability for perennial crops or residues. Bonn, Berlin. [cit. 3.7.2012 ] 
